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(57) Abstract: An ultrasonograph comprises an image creating circuit (31) for creating ultrasonograms based on data collected 
in the process in which an ultrasonic endoscope moves and scans in a body cavity, a position sensing section (13) for acquiring 
position information on the ultrasonograms, an image processing circuit (33) for creating a sequence of ultrasonotomograms of 
arranged along the scanning path of the ultrasonic endoscope according to the position information, and a display circuit (34) for 
displaying an ultrasonotomogram and the sequence of ultrasonotomograms on a monitor (14) in a comparable way. The extent and 
depth of the infiltration of the affected area are also displayed according to the ultrasonogram data on the body cavity when the 
ultrasonotomograms are displayed on the monitor. 
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h^*-# 1 6 0 <Dtt)&-t?> ^ t> IH^O^-fe^Jg 
S^SiiK^t, l> 1 0 4 

<£>Irj£ ^I^-feyf^^y b — # 1 6 0 totfS^HI-iSt' 

% 5 £ 5 KlftoTV*5. ft & N S 2 4 ^^HrVi^^^y 

b 1 6 0 ©jEffi^lt-fe, _h®asW&. P&^J®^#^^|g^ ^ 

— ^ 1 6 1 (lU^cD^J-TMSMW&iii^^ — ^ 1 6 1 
a ~ 1 6 1 e) , #^^^V^t?#btUfd®^^®^^7^ ? T/l' 
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%X~hZ>o M=gmm@L-?-* 1 6 lit, 1^030©^^ b /l' r , 

v h , v 12 <D&&ftfrt>m%fcft&~rz> t&-?% z>o m 

<Z> f& -t > ®#£r|ig 31 V>T & 5 0 

1 2 B# # ft ~ * 1 6 2 (B^^lfJtfil 6 2 a ~ 1 6 2 e) , 
M^i&Pi^^ — #1 6 liiTfjB^ftiBife©! 2l#:fc|Rj«:*mi"5H 

1 2 B# ft — # 1 6 2 , Iff 5& (£> 3 O © ^ 
n/Vr, Vh, V ^©^/ft^^fe^St^^tS-i^^tS. 
1 2 B# ft — # 1 6 2ttl 2 B# # ft hm&tp >b*f3 b ^ 1" # ft 

fu$^-# 1 6 3te, a*& 1 i o (Dftm&tc t* ^tcm>m 

r #*^&*rB#IW*riioTJII*3i*if L T V> < r. b K J: oTfls 

9^T/i'7£S©[aJ^4 , 'fr©^lb^ffiS#M#&;ft£fc#>x r 1~ 
&H#M&itoTJii#:iS^LT, & 5¥E I* # *t # #i W ^ - # & 

^f-f K Ife fife EI BS 1 4 If*, l l 6 1:7^7 

^ 31 < tfc o T , |2 4}^f 1 6 1 e, 1 6 1 d x 1 6 1 c x 1 
61b, 1 6 1 a, 6 2 e v 1 6 2 d . 162c, 1 6 2 b N 
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1 6 2 a-CW^*tJ:5l-, ffbV^M^^®^^-^ 1 6 1 t 1 2 
H^Zfr ft ~ # 1 6 2 ^S/TbTV>< t t h fLW-^ — # 1 6 3 
&M«£*-cv^ 0 * U*C, tf-Y HfcflSJ*@l& 1 4 1 r±. ^^^W 
6 1 , 1 2B#^|R]-^ — # 1 6 2, lliv-* 1 6 3£r-& 
jjU, ^^tyfa^j/ h^r — ^1 6 0 £ £: t> 1- # "f K 4fe & f£ "t" 

So 

< 0 1 * ^ 0!J > 

K y ffl k. „ * ~ * 1 o T^^ffitzittflkSf^jfiWSEHIfe^^^Stt. 

f£jfcl§II& l 4 l te N m ^ <£> J; 5 i;i , 4" ^S^^PI^ ^^i"®^ 
3&Hi^^ — # 1 6 1 (EI^^>0iJt?ftM^^Pi^^ — * l 6 1 e) K 
-ft!l(D®^^®^^-^ 1 6 1 ittI45fe«:^fet5, £ <£> 

6 l t <Dtt!&ttV&te £ ftTV^S. * , i®tSBt±^ft, **f 

(^j®^^©^^ — # 1 6 l±i^itbilfcl 2 B# # ft — # 1 6 2 
( HI 1 2&fj5fa'? — 1) 1 6 2 e) fcMJ&irZ> 1 2^f^IrJ 

— 33 1 6 5 365 19: ft *C V> 5 » r<D 1 2 B# # ft ^ — # 1 6 

5©f tft^f^f Kte-L© 1 2R#;*fft^-;*;l 6 2iffiiH^tfc5, 
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2 B# 2f |p] ^ — *1 6 2, fl J» ^ — # 1 6 3iS*e = ^Wffi^6>r±^ttl 

m / ^L<Dm : ^^.m^'^ — * i 6 i wm^a** & ^ & 5 r ar, e> 

£©J:5***«fcJ:fttf, o 7 ± © # ft fr 

WlfSM^^i^^t^i: ;fe (Wlti: # K4fe*r***£"&£J: 

5 mmm&m& 4 2 « uf^ffl - £ <t > 

0 7 _hm*^ £ih,Tv^ a«* jftprfca* 2? ©gRte^Ttiafc $ 5 ffi 

£7t, ^^$tjli^^~;fri6i£@ : i : i&iii^M^ ^fr^fr© 1 
2B##ft&^i-i2B#;27iR]^-;*7i6 2, i6 5Sr»irt-Ci*be>Sr 
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< H 2 ^ ^ f 0 > 

112 6 , 1 6 -V <D 7 i?T frfe&tp <£>M : £&W\&. 

***t5K»l/> * = ^io 7©±«i:tlfoItifSB 

0 2 7tes ^ i& ^ Ifr ^ 1 1 e-etD^^r/i^^S^oj©^^®^ 

^ N 0ij X. fc£ N ^Er~* 1 0 7±(^^iil^HDD 1 4 4i»fe»*ffilfc 

7j<zftz> 0 z.<om&, mmt*9 ^r^T^f hub* ufca#stmfc 
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£ t? * 1 4 4 7 X'fifeVX ~ ? 1 0 7 -h in 

tf, HDD144 fclBfcSftfcJlH^afcPifc©***^**^ £ o 

z thtc.m^$im@nz.M X. , 7tE&<D®kiz.umz fate ^ om^mmw.*: 

m&miss i^tii U/cfirf ^iRlf-^?:^^ K fl* Jfc El J& 1 4 1 m 

aj^-rso Kifef^^nift i 4 i ^e^^^-^^^i-^-r 

So 

flf # «s pf ffi <Sr H, j» 6> , Ki 4 7±o^S*- ( 13 ^ it 

-f ) Jfc>-^ £ ;* 1 4 6 1* 9 y * # — ^ 14 8 SrJftf^-f* 5 t s 'Pffcffi 
^EJj& 1 4 2te^^T/l^S©igfcfESi:£*LfcM^&®l£&^fl#<Z> 

®^^w^^*J-^ bfcM^^®^^-^ i6i ( m ^ <z> #o -c & ® ^ 

$?Pi#^- # l 6 l d) ^0^^^®^^'-^ 16 1 t&&m 

%\tstiz>£ o #4 k«*mueu, nnfeja-g-EUfc i 4 2-.w^-r 
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x. , ^ ~ * 1 0 7-h©W4fe#flOfcHDD l 4 4d*e>SlE^tUbfc® 
^»Bft**^t5J:i:t)£, il'J ^ - tt ^ y > ^ i~ S # K fifc «: 

r. t & x* * 5 o 

^©^^^w^-^ — # £ « u -c ^ ^ -r 5 - t tti t> . ib .& $ *t 
^©izBij&^fc®^^®^^-*! 6 i ^iits^f 

llIlcjfiiH^^K^S, § 6)121 rt«U*»Att 110 
< H 4 ^ ^ M > 

Lfc@^$£K^£:^!7*l 4 4 7-e3f3tb-Ciif® 

tl*(HL, £bK:^©gl^£T¥R^Ji^m-b-Cii#©i^f£ 
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fc\ 0 2 8 T? W£ * ffl Ufcif tltOT^H £r^^ tfci^fco 

-f- 5 ft* IB « 9 S^T^jfealE* Kft.frtlX fc^L3t*.fcl^o 

If, HDD1 4 4 K^m$ frtcM^&m&^ipfr bffi^lZ £ 

m&m&im & i 4 2 & ±&<d z 5 izmm%w<DM : gmm®L*~%.M 

W0nc*tJ£ Lfcjfi Pilfer — # 16 1 

1 6 1 d) jg^&pmoi^fSH *>T¥#) 
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&fcs £ frT v^§B# £ ftti^Jf A£B i l o <d 

< & 5 & w > 

ijSl 1 ^^-fK^^<^^^^l : Sr^i~o £ © * flu r± * ig ^ © «t 5 
\z. , #i £ rf , ^ si * i o 7 © * flu m ft jtB. ^ & ® Ifc a 5 & ^ £ *t % 2e ijuj 

vtcm^mm^.^^ ? * i 4 e — k i 4 7ti^Lti® 

Hl^tllL, £bS-- : e©2f|Fi]&^!>* 1 4 e^^^y^^-zH 4 
8 ^> — — K 1 4 7 £ /S ? i?T frfe&<D^<D M^&MW)^- 1 

fc*5, H 2 9 -ettlR^W U^M^^M^^^fHU t> (®2 9©£cEP 
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HDD 1 4 4 lc:|B^$ thtcM^I&M bff I- «t o 
TM^©j&^&®&2 s *i5££fr 5 i , B«Ja^E*l 4 2 11, 

tr — jS^M^^W^o^e^fR]^ — * *: fe H# © IK U< tt it MS 

m^-r 6o ^f-r F^fi^ms® nut 

K4fe*rfl3Jfc T¥ Pf Kfc «S IhI B& 142-tU*t5. n © J; 5 fc b 
T N Kfc2 s & 3 & 75*09 £ PU* fc: jfi # ife pMfe i: PI — Pi©-h fc*^ 

ftte:, pi #21 -a* Hi & l 4 2 tt, fl?#K: XZ^V^iie^h^-y 

fcM^^W^^ — # 1 6 1 (^^O^J^fi^W^Pl^^ — # 1 6 1 
d ) (D^m & 1 2 Nf^IrJ^ — # 1 6 2 t>-^it)T> HI «S £ * 3 „ * U 
TSfe^ro^^f K#RSr3Kftf^^b % wma^lSIKH 4 2^ffl#i-£o 
^oT, ffii, W®*ffiO ©tt*«mfc#HI<B3*tfclfcK:, rco® 

r cd J; 5**^^JKiJ:^«s Ji J£ © & 3 & 0!l K « © 3b * £ in 

00© j; 5 £ , <Dttm-rz> m^mmfe** — * i 6 1 
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. < 2! 6 & ^ til > 

HI 3 0 te, ®WifcJg«J^ 1 6t©7^T;viSi©lfSIIJ: 

mz.tt. i o 7 <D%w\z&m : gWim&&&7Fisfr^ t£W\z.& 

iS 4 Kfti&s*** £*i/5o flf^tt* m&lzW<Dtf4 Kiel 

%± V f - ^- — y h — # 1 6 0 3r ^ X 1 4 e^^y^-^l 

4 8 ^> — # — K 1 4 7SrfflV^I§HE£ii-&£fca s -e#5o 

6 1. & 1 2R#;*7rS]^-#l 6 

2 , RO«(il»-r-* 1 6 3t»«tyta=y h — * 1 6 0 <Z) HI 

HDD 1 4 4 ICC ft & tlltM * b^^tC i o 

^t? — £©aB#«mft #1*1 * % <oimi> u < w^mbic 

l^tliL, m^fflbfcte«;f7lR]y*-*&#-r Kftf^^@i» 14 11- 
tii^t5» ^f^ Ktf^^lilB&l 4 lit, tfLmJffoy*- * *mKtf << 
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— — K 1 4 7 I* ftM£ £ o T * ^ ~ * 1 0 7 ±Km7F £ frfcmf* 
-fe y f ^ y W — # 1 6 O£0i|££^5fcg><£>|El3te<£>$|&£:£l^£ 

m&~^ — # 1 6 I, #1 2 B# # ft ^ ~ # 1 6 2 N TJ« Hi W — # 1 
6 3 & ZLti\zLT&9}VXE\fe£i£1t#<4 Klfe«r38ifcf£j*U, W^m^ 
iiSSl 4 2^W*t5. r frd £ ?K ^r~* 1 0 7 
I*, K^^^^-fe^i^-^-^-/ bv-^l 6 0 h t h K. , # # 

iSM^-^ — # 1 6 1, #1 2 — # 1 6 2 % & TJ* igfl S ^ — # 

1 6 3 <£> HI ijfc £ *t # K^^^^^tV^o 

r©i 5 ft* 5* til fc: J; ftfcf , ±Jfc©fg3**^^IH«l©S6*K:iP 
<DjL:*r-T?3tgii-5-£tf s -e#3<> ^ o -c , til *. rf , 5 # ft £> <z> 

HI 3 ltex ® ^ ^ 1 1 6t'©7v/7/V^Sf ©i^W?:* 

mmfi 3 m&m t mmtz&xtgmirZo £<z>^^tim> jis^ 

2& Pi — # i 6 ij6sa^iB^J$ti//c^©^^^J^Mi~s^<^-efe 
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j&*5, z. <D &. y If 4 Kt^^lix 9 ^T/viSt fcfTfrttT t> J: 
< % 8 ^ ^ #J > 

HI 3 2 , jg # i£ ^ lb 1 1 6-C©?$?T/i'jfe2E&©*^0!I5:** 
2& H ill ^ - # 1 6 l &&\z.m,m tSfttcM<Dmm@}tz.Mir % h<DX*&> 

z>o -r^t>^>, ^m^mi*. m^mmm^-z i e i ©#c§ss:a5#v> 
mm-e&v * & i 4 i <*> ft Rfc xoxmrn-t-Zo a 

ft left, ^r-< Kt^^HIKl 4 lit, B32®i5K^ *^*© 
« Jft Pi fcte "t" S^^Pi^-* 16 1 W^<d^^^®#^ 
— # Sr/hR «r *> 5 ¥® fcM& L fc*S R ^ <oM ^$&Pi&^ - # 16 6 

xm^^frtf'f Kt^^^tSo r. (Di^, jS^^m^-* i 6 

6 S#/J>R tt* * © iB St Pf4fefc 

•^ — ^i 6 i ©ra«t^-i& «t <>/hs ^s^v^-c^^ft 

5 0 ft :oi^ijf^Ftt*fi, y i?7 frte&^KftfrftX 

^ © £ 5 & * ^ 03 K X ft ff „ ±5z£<^ll3«^^!I^P^©^)mi-^n 
x_ % ^^E^^tf ©iftltl^^t 5®^&IIi^-# 16 1© 

# iz % 0 3 3, 3 4 }±*$£m ©# 5 ©HJfe©^^^#t3 9 x 13 
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©fit ^ ft 5 ^iCo^T © ^ t& 93 & *T % -t©tefSlfil©^^"OV> 

eg 3 3t^t±5i^ 1 0 0 Jifcra, ftum.ffixm 110 

RiKrj-feixfcWt^ty — * l 2 1, 1 2 2 £ El A ft 5 # ft tc 3£ 

^tv tc y w / k 3 >r ^ a> b ft s « # © «st y — * 1 7o^Ktt& 
titv^o ttt, 3 >r /wk Uj m s& 1 3 uft i^-ft 

^lt, i;h/k#flfcSty~* 1 7 ounglHf-^&A^-rsJ; 5 fcft 
otv^5. r r t*. #«*cy-;*i7or±, 1 0 0 mmmz 

th&^/is m 7 iu:@]t*nT*5D, ci «t «9 > ^-a^c y — * 1 

7 0©{fcS}&s*fetftft:i 0 0 ©JKtM-ET5t#:©"?@3££ tbS„ 
y-* 1 2 1 , 1 2 2©tf^l^T-^*IHlt5^^r, V h> 

v 12 <d&^<? v ^<dj$. ft* ^ h -e @ J£ § *U 

©f^ffl ICf^^T. tt«*lRl»ailHll&l 3 8lt 1 0 0 }-@^ 

$jh/fc#fifcSCy — * l 7 0 luo^t©^^^ h^^r^:«)/ci±-e, _h 
^©^^ V hx V ,2 <D ^c^#:i00^)^^y — 

* 1 7 0T*i^^5Hi^©^^i: UT^ffli-^o 

1 0 0 <DtR] # UT^ItJ^ (#-f K^) ^Mt5. 

#160(dft;i-C^ 1 0 0©[Rl#Sr«-rA^^©ISt^fr^- 
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W b tc < m 8 M > *H S i~ 5 W -o v> x ift w i- 5 h <r> -e *> 

tb^JM-^X-s ftI^I«ilittiiKl3 8iS, r, V h, V , 2 © 

■f < 9 ^-Tv^ l o o dstftaEipKilb < M&fcK, m\^t> 

& HI 3 5 tt^SSW ©# 6 (D^I©f l^^t) y> x 13 5«i 

fife m m <D A O V^ T ttg& w & ^ s o 

#^ift©?Btim> ftUmffiAl® 1 1 0 MM^&Jgfi)^- 1 1 6 3r — 

^1 78i, ill ft tgtt ^ 1 7 9 * PW f 7 h 1 8 0 % ^/h 
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ga^- — * l 8 l ££^U-C4i!/&£*L> — 8 2§r^bT 

it&tttert&tttfcflsfB ill te&ift £*t* «fc 5t4otv^5 e *^, 

ii^MT^PJ U*:rtffi«tfef^l» lllrt©*-*133 Kft%.xn 

®^ ^ 1 7 9 ^, WJ © & 5 # 2|fc © PM tt V * ^ b 1 8 0 

^^tb> r © W\ 14 -Y 7 Y 1 8 O^f^UT, i/M*- * 1 8 1 ^ 

& S *L T V<» S 0 iBfSlif 17 9ti, lttV+7M8 0, jig 

/Jn M ^E- — 9 1 8 1 % ft ^ — y /H 8 2£^&i-Sff-5§-^l 8 3 & 

^Ltftiis^^i i i m& xm^mmm^mu i o 6^©^^ 

St^#*Q-3S|lIB&14 0H:g5tt$*t'rV'»5 o * fc . $^y — *17 8 

« % m&m i 8 3^r^u-c^e^iR]^(±i^i o 5 n<D ^ ^ ?vmmm 

B§ 1 3 7 & *lT*5 9 , ^ © =W 18 lb 13% 1 3 7 d» 6) ©Ig»J 

T&momny - * 1 7 8 2^iRi}ct^tifcy ^/-f as 

© flfa © 4ft $ x _L 3z£ © H 4 

- cq £ 5***Jfe^«i"ettN ±^©^4©^jfe©^^T'#6>tu?> 

tfe flC 1 0 0#£.©;&:^*^'&afc*^^<A&#/h&V^V>58)**: 

ttSit^ttS, r©#^, r © J; 5 ^ir/i'jSiWifcftlB^ 
1 7 6 ©iiSIB^ — IT, IT, «»tJ:5fcct«)5fc», 

9 ^T/VjfeS^ffi©^^ £&f£ L K < V># % 10 0© 

ir^Sr«j»U-rvN5d^©«?3t^fflJifc3&9^-rv^dS, MftJ^fcfflv^ 
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^ m ^ ^ in V ft & * 5 r. i: a* T? # S o 

&fc> 0 3 6, 3 7ttMMW|7©Il©fll^^^ El 3 

^ o T © ^ t& K £ ?t *©(feP!«<z>£fco^TtttftW«:3ri» 

03 6i:^tnt, lOOHlfi, F*3*iil#A£l5 1 1 OIC 

R**e>;h/fcl»aty — * l 2 1, 1 2 2iPil^ ^ ft 5 ^ [r] I- ^ 5&> 

Hty wy^f Ka'f/v^^^it^i^y-^i 8 5 a* k «■ e> ^ 
i$4 k & ft* j* m *& i 4 i te, — * ^Uiiiij^i86i: > m 

mm.y~x 121, 1 2 2i;:s<3<tts^^7'-^i, 

1 s 5 k:£-5 < tetofttiLmmfo? — * t & a# & fr, jfm&s?*- 

*H£gIBfax-*) ^{t^i-^o ^^-^Jimum 1 8 7 

4a»(fe«9*-^*tmiiK 1 8 6 a> e> ©Apneas -5 

1 6 U 12B#^|r)^ — ^162, 16 3?: 

mm. m^^m^^yt^mm ^sv^ii^fttHDD 1 a 4 k: 
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Hft, liol^Slt-?-* i 6 i (H^©«-eri«* 

^ W ^ ^ — #6 1 a ~ 6 1 e) t , ^^^^W^^ — ^ 1 6 1 _L Kl 

fa £ 6 1 2 ^ tRl *^ 13 1 6 2 ( ® ^ <£> #J TM* 1 2 B# # ft ^ — # 

162a~62e) t > >® f ifc ® ^ ~ # 1 6 1 & il 5i& -T £ #L S 

— ^^m^*"lRJ^^2 ^7c¥ffi-b^^^ Lf:II«)«^-7 

— # 1 9 0 a , 190b. 190cti^^, 

— #190 a. 190b. 190c t OjittHtfcM 

jstsiti^iit^-* i 6 i&t?i 2H^ip]v-* i 6 2 (m^ 

<DM-?feM^$iM&^ — % 1 6 1 e RXf 1 2 fl# # 1*1 - # 1 6 2 
e) if ftHt^tt* 1 0 0 
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X # 6 0 

#©M4fc&*lfeL;fci&>®lfe©#&#fra*0 , 3''**< x Pi # W © & & 

m& t * ft ^ h * # ** & ft # • ^ — * ^ < * fa ~ # 
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5. 

*tib<fef^^^ads, m^&niife^-* <D±.\zm^mmm<D 
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* fc tt z <d n # ib m z ti it m w & w & fc © a> a* - « a* 0 ^ ■** 

©sli^Jft®*^-* «r-&tp«lb«Sr^^ a>o % # Jfc T»T * a* 
$ ti 5 j© ^ & B & I- *f U tc m 5£ © W & ® & ^ — # © ^ * ^ 

$ frtcm^mmfete ©a>as- ji^a* ^i-< ft s 0 

saiaot, iB»s*bfcffl# swift # ^©SBte-T*iB»$;K,fc« 
^^®^ft <£>a>as — jf ;ba> 9 ^-r i> 0 ft*i^3fA£B©Sj 

< ft5o 

& #£ ££ L fc ^ tf> {ft ft <D ib> a* *> a> •? < & & o 
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tz.t m^mmm^-* m±&mt£ -?x v&^it t % k^^m, 

^<Z>^#^^*£ftTV^MW^W^ ife IE ^ £ *b 

t^tt^^^tt «t<> 3?t J£ o 3f ^ (ci <£ £> & 0 

9 i?r frTk^mm^mftnm* m ^ tz.m^m&mmm m ^ o ^ x 
h<DXHift<, mute, mrnvm^mMm^zmwiKntftc^fr® 
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*5liU£flsfli£it:Tt><J;V> 0 
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m # v> m m 

mm i Tgmmvm^m&mmmo 

m & % # & « mmm k *$ v^ x , 

znvitzk ttwmkirzM^m&mmwio 
5 . mn&m^mwrmm t mmm mmm t ^n^^mKm^-r^m 
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nttfrz t & tif& t + &&&<ommm 4 & &&&&&& 

Bo 

mm 5 ygumnm^fe&wrmm* 



WO 2004/028375 




PCT/JP2003/011891 



i 2. miRm&^fk&mmmm.mi&tM'm&mftfo&tii^&fciti 
i 3. Mizmm&?mmm^&&^ m : gm7'*-7&&&ftfri& 

^HLfc: £ £ f 5 fit <z> IS B H 4^|S^<D®^^#^f^ 

So 
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i 9 ^mm^m^m^mmmo 
^2 o ^lam^m^^^^f^eo 

23. mmmm&tmmtiLwmmk zMm^nrmm-r zmm^ 
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25. irsBWi&ifef^^^sttx mm^mnm^-mm^.^-^ t > 

2 8. HtilBliSb^^^^^^. TftlBMiimMtb^ <d^#H<l 

i$mM^WLm&^ — * v^^^fe ^ % ^ b b-ir %>m 

Z>m<v&m b «: A/ -C tft IB *& 4fe & ft* life i" 
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